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AMENDMENT 

Amendment to Claims 

Please add the following claims as shown below. 

A 2, (Newly added) An apparatus comprising: 
a wireless communication module; 

a computing module; * 

a display, wherein the display is adapted to display information related to the 

wireless communication module and the computing module; and 
Q a display controller adapted to disable a first portion of the display and enable 

a second portion of the display. 

!!* 13. (Newly added) The apparatus of claim 12, wherein the first portion of 

ijj the display is adapted to display information related to the wireless communication 
□ module. 

M 1 4. (Newly added) The apparatus of claim 1 3, wherein the second portion of 
;41 the display is adapted to display information related to the computing module, 

y 1 5. (Newly added) The apparatus of claim 13, wherein the first portion is 

adapted to display information related only to the wireless communication module. 

16. (Newly added) The apparatus of claim' 12, wherein the computing 
module is adapted to operate as a personal digital assistant. 

17. (Newly added) The apparatus of claim 12, further comprising at least 
two segment drivers coupled to the display and the controller. 

1 8. (Newly added) The apparatus of claim 12, wherein the display controller 
is adapted to disable the first portion of the display while the second portion of the 
display is enabled. 
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^19. (Newly added) An apparatus comprising: 

a display controller adapted to disable a first portion of a display while 
enabling a second portion of a display, the first portion of the display adapted to 
display information from a wireless communication device and the second portion 
of the display adapted to display information from a personal digital assistant, 

20. (Newly added) The apparatus of claim 19, wherein the display controller 
is further adapted to enable the first portion of the display while disabling the 
second portion of the display. 

21 , {Newly added) The apparatus of claim 19, further comprising at least 
■ ^ two segment drivers coupled to the display and the display controller. 

jU 22. (Newly added) The apparatus of claim 19, wherein the first portion of 

Cj the display is physically contiguous with the second portion of the display. 

f 23. (Newly added) The apparatus of claim 19 r wherein the first portion of 

U the display is physically separated from the second portion of the display. 

rii * ■ 
I y / 24. (Newly added) A method comprising: 

□ displaying information related to a wireless communication device on a first 

" portion of a display; 

disabling the first portion of the display; and 

displaying information related to a personal digital assistant on a second 
portion of the display. 

25, (Newly added) The method of claim 24, wherein disabling the first 
portion of the display occurs substantially simultaneously with displaying 
information on the second portion of the display. 

26. (Newly added) The method of claim 24, further comprising displaying 
information related to the wireless communication device after disabling the second 
portion of the display. 
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27. (Newly added) The method of claim 24, further comprising displaying 
information related to the wireless communication device substantially 
simultaneously with displaying information related to the personal digital assistant 
on the second portion of the display. 

/ 

u 28. (Newly added) An article comprising; 

a storage medium having stored thereon instructions, that, when executed 
by a computing platform, results in: 

displaying information on a first portion of a display, wherein the information 
is related to a wireless communication module; 

displaying information on a second portion of a display, wherein the 
J information is related to an application program running on the computing platform; 
NJ and 

disabling the first portion of the display while displaying information on the 
\| second portion of the display. 



29- (Newly added) The article of claim 28, wherein the instructions, when 
M executed, further result in disabling the second portion of the display with a display 
\Z controller. 

y 30. (Newly added) The article of claim 28, wherein the instructions, when 

executed, further result in disabling a first segment driver and disabling a second 
segment driver. 

31 . (Newly added} The article of claim 28, wherein the instructions, when 
executed, further result in disabling the second portion of the display while 
displaying information on the first portion of the display. 

32. (Newly added) The article of claim 28, wherein the instructions, when 
executed, further result in substantially simultaneously displaying information on 
the first portion of the display and the second portion of the display. 
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Remarks 

Applicant hereby requests that United States Patent and Trademark Office 
initiate broadening reissue proceedings for the above-mentioned issued patent. 
Applicant requests that the preceding claims be added prior to examination. 

Specification 

A copy of the original patent is filed concurrently with this as it was filed on 
November 1 5, 1 996. In addition, the text of the enclosed application has been 
modified, as required by 37 CFR § 1 -173, to reflect the changes made by the 
amendment filed on January 30, 1 998. These amendments have been shown as 
normal text as they appear in the original patent. No new matter has been added. 

Oath and Declaration 

Applicant has filed concurrently with this reissue application an oath and 
M; declaration that is believed to meet the requirements of 37 CFR §1 .175. 

Offer to Surrender the Original Patent 

f L Patent No. 5,84,431 granted to Charles R. Simmers on November 24, 1998 

M of which Intel Corporation, now sole owner by assignment, and on whose behalf 
■ ( ~ and with whose assent the accompanying application is made, hereby offers to 
q surrender said letter patent. 

Assent of Assignee to Reissue 
The undersigned assignee hereby avers in accordance with 37 CFR S3. 73 that 
he is authorized to act on behalf of the assignee of the entire interest in the above- 
mentioned letters patent and hereby assents to the accompanying application. 

Drawings for the Reissue Application j 

In accordance with M.P.E.P. §1413, Applicant hereby requests transfer of the 
drawings from the file of the original patent in lieu of new drawings. Applicant is 
enclosing with this reissue application a photocopy of the drawings of the patent as 
temporary drawings as permitted by 37 CFR § 1.174. 
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Request for Abstract of Title Report 
Applicant is filing herewith a request for a certified Abstract of Title report 
and appropriate fee in accordance with 37 CFR § 1.171. 

Support for Amendments. 

As indicated above, claims 1 2-32 have been added. Support for the 
amendments is at least shown by the examples in FIG. 2 and 4 and described in 
Applicant's specification. Support for the amendments can also be found in claims 
1-11 of the original patent. 

Applicant respectfully submits that no new matter has been added. 

Q Conclusion 

;>9 Applicant respectfully requests that the Examiner allow all pending claims. 

Should it be determined that an additional fee is due under 37 CFR §§1 .1 6 or 
1 . 1 7, or any excess fee has been received, please charge that fee or credit the 
| amount of overcharge to deposit account #02-2666. 

q If the Examiner believes that there are any informalities which can be 

« corrected by an Examiner's amendment, a telephone call to the undersigned at 
£ (480) 554-9732 is respectfully solicited. 

Respectfully submitted, 
Q Charles Simmers 

Kenneth M. Seddon 
Patent Attorney 
Reg, No. 43,105 

Dated: //-ZO-OO 

c/o Blakely, Sokoloff, Taylor & Zafman, LLP 
12400 Wilshlre Blvd., Seventh Floor 
Los Angeles, CA 90025-1026 
(503) 264-0967 
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BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to the field of display 
devices. More specifically, the present invention relates to 
graphical displays connected to information devices. 

Description of Related Art 

In high-end "smart" cellular phones, which function 
both for telecommunications and for storing and retrieving 
information (e.g., a Personal Digital Assistant (information 
device) ) , it is often necessary to provide two displays, one for 
each function. The smaller of the displays, used for the 
telecommunications function, commonly consists of between ten and 
twenty characters across (columns) and three to eight rows. The 
larger of the displays, used for the information device function, 
is a graphical display with a resolution of typically 640 pixel 
columns across by 240 pixel rows. 

Traditionally, each display was treated as a separate 
system since the smaller display operates continuously, while the 
larger display operates more sparingly. In periods of non-use, 
the large display is powered- down. Disadvantageously , each 
display has its own controller to convert information into 
displayable pixels and its own integrated circuits which drive 
the pixels to be output on the display panels. In battery- 
operated and power- conscious devices such as PDAs, the redundancy 
of having two sets of drivers, integrated circuits and 
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controllers is expensive and can also increase the mean-time- 
between- failure for the devices. Further, where a single display 
is used for both functions, the entire display must be active, 
even when only a small sub-panel of the display is required to 
operate (i.e., for telecommunications). In such a circumstance, 
the power drain is excessive for the function served, and, 
therefore, highly inefficient. 

Thus, there is a need to reduce the power drain of such 
devices by allowing independent operation of only one display, in 
the case of two separate displays, and a sub-panel in the case of 
single physical display. 
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SUMMARY 

In the case of some dual -function information devices 
such as a cellular phone with PDA, two separate physical displays 
are controlled by a single video controller. The video 
5 controller provides a plurality of control signals to drivers 
which drive pixels onto the displays. The invention provides a 
power control block which is coupled to those drivers to 
selectively power-down drivers for the larger of the two 
displays, while keeping powered-up the smaller of the displays. 
10 The power control block can be programmed by a user /software to 
£3 power-up or power down the displays as dictated by the use of the 
rj Information device. The power control block is, therefore, 
=1 coupled to a CPU or other such processor from which it receives 
J commands regarding which display to keep powered-up and which to 
15™ power down. 

fT Alternatively, in dual-function information devices 

fU where there is only one physical display for the information 
□ device, a similar power control block can be programmed by 

instructions being entered by the CPU to selectively power-down 
2 0 certain pixel drivers for the display and thereby create a 

logical "sub-panel". A single display screen may be split into 
two or more logical sub-panels, each of which has corresponding 
drivers which output pixels to their portion of the display, and 
are independently powered-up or down as the application requires. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an operational diagram of a typical LCD 
display according to the prior art. 

Figure 2 is an operational diagram of a split screen 
LCD display according to one embodiment of the invention. 

Figure 3 is an illustration of how a split screen LCD 
display may be utilized in a information device. 

Figure 4 is an operational diagram of a dual screen LCD 
display according to one embodiment of the invention. 

Figure 5 is a system diagram of a computer system with 
a dual LCD panel display system according to one embodiment of 
the invention. 

Figure 6 is a system diagram of a computer system with 
a split-screen LCD panel according to one embodiment of the 
invention. 
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DETAILED DESCRIPTION OF THE DRAWINGS 
Figure 1 is an operational diagram of a typical LCD 
display according to the prior art. 

Figure 1 shows a 640 by 240 dot -matrix liquid crystal 
5 display (LCD) panel 100 which is driven by two inputs 1100 and 
1150 for rows running down the vertical axis of panel 100 and 
also by four inputs--1200, 1220, 1240 and 1260- -driving pixels in 
columns across the horizontal axis of panel 100. Thus, on a 640 
by 240 pixel display such as LCD panel 100, input 1100 is 
10 responsible for the first 120 rows of pixels and input 1150 is 
Q responsible for the last 120 rows of pixels. For LCD panel 100, 
input 1200 drives the first 160 columns of pixels, input 1220 the 
second 160 columns of pixels, input 1240 the third 160 columns of 
^ pixels and input 1260 the last 160 columns of pixels of LCD panel 
13. J 100. LCD panel 100 may be used on a notebook computer, a 
M- personal digital assistant (PDA) , cellular phone or for use in 
Hi any information device capable of utilizing an LCD output. 
O Tne output of such LCD panels are typically driven by 

"segment" drivers driving the pixel columns on the horizontal 
2 0 axis and by "common" drivers which enable pixel rows on the 

vertical axis of the panel. The physics of driving pixel output 
on display panels is well-known in the art and will not be 
described in depth. Common driver 110 and common driver 115 
generate input signal 1100 and input signal 1150, respectively, 
25 while segment driver 120, segment driver 122, segment driver 124 
and segment driver 126 generate input signals 1200, 1220, 1240 
and 126 0, respectively. Each of these segment drivers convert 
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serial data into parallel data and generate for output level 
translator signals which map an incoming digital signal into 
certain voltage levels which the LCD panel converts into pixel 
intensities based on the voltage level differentials. The common 
drivers activate a particular row for displaying output generated 
by the segment drivers . 

Also shown in Figure 1 are several control signals 

originating from the display controller of the cellular phone, 
information device or computer system that utilize the display 
capability of LCD panel 100. Shown are a display off control 
(DISPOFF) signal 140, a display data (DISPDATA) signal 150, a 
display clock (DISPCLK) signal 160, a line latch clock (LLCLK) 
signal 170, and a first line marker (FLM) signal 180. Also input 
to the drivers are two voltage signals, VL 197 and VSS 190. 
These voltage signals, VL 197 and VSS 190, can be used to 
indicate different logic levels to the pins they supply. 

DISPDATA 150 is a signal comprised of four or eight 
bits--0, 1, 2 and 3 or 0 through 7 --which are transmitted in 
parallel and represent light/color intensity levels to be output 
on LCD panel 100 and originates from a display controller device. 
DISPDATA deviate 150 is output on LCD panel 100 with bit 0 in the 
upper left corner of the screen and bits 1, 2 and 3 output on the 
same row from left to right starting after bit 0. The serial to 
parallel conversion of DISPDATA 150 is carried out by the timing 
signal DISPCLK 160 which originates from a clocking mechanism. 
DISPCLK 160 clocks the 4 bits of DISPDATA 150 into shift 
registers contained in the segment drivers. Once the shift 
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registers in segment driver 120 are full, then another or similar 

clocking mechanism asserts the line latch clock (LLCLK) 170 
signal to common driver 110. As shown in Figure 1, the line 

latch clock is also connected to a latch pulse (LP) pin or input 
5 on segment drivers 120, 122, 124 and 126, such that when the 
shift registers are filled with bits of display data and the 
LLCLK signal 170 has been asserted, the bits stored in the shift 
registers are latched and transferred over input line 12 00 to LCD 
panel 100. The LLCLK signal 170 which essentially loads an 
10 entire row of pixels to LCD panel 100, also clocks the common 
Q driver incrementing the shift register of the common driver 110 

. Ft. 

\J by one such that the LCD panel can enable the next row of the 
j (S & panel for pixels driven by the segment drivers once a row has 
been completed. DISPDATA 150 transmits a four-bit signal (in 
IS"*' parallel) , corresponding to four pixels for the LCD panel, to the 
Q segment drivers . 

;^ Once all of the rows of pixels have been output in this 

manner, such that the display of pixels is completed for one 
image frame, a first line marker (FLM) signal 18 0 is again 

20 asserted, which is also clocked with the line latch clock LLCLK 
170. First line marker signal 180 propagates through all of the 
shift registers of all common and segment drivers resetting the 
shift registers to zero, such that the common driver 110 is set 
to enable the next new row of pixel data to be output by the 

25 segment drivers. Likewise, segment drivers 120, 122, 124, 126 
are also reset to receive the next set of pixel data from 
DISPDATA 15 0. 
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The DISPOFF signal 140 shown in Figure 1, when driven 
active, disables the output for all pins and thereby blanks LCD 
panel 100 such that no pixels are output to the panel. FLM 180 
is also divided by two by a divider circuit 185 to periodically 
reverse the polarity of the pins where inputs 1200, 1220, 1240, 
1260 and inputs 1100 and 1150 are output by the segment and 
common drivers. Periodically, reversing polarity is necessary 
because the typical LCD requires an alternating current (AC) 
signal such that the liquid crystal does not "plate-out" against 
the electrodes and turn black. Thus, the FR pin is periodically 
reversed and sets the internal shift registers at one, rather 
than zero. Other pins shown in the segment drivers 120, 122, 124 
and 126 are an XCK pin, which receives the DISPCLK signal 160, 
the DISPOFF pin, which receives the DISPOFF signal 140, and an 
output pin labeled Y1-Y160, which transmits the pixels which are 
stored in the shift registers of the segment drivers to the LCD 
panel 100. Also shown in Figure 1 are external input /output 
expansion pins EIO-1 and EIO-2 for each of the segment drivers 
120, 122, 124 and 126. 

The expansion pins EIO-1 and EIO-2 are connected 
together such that the EIO-1 pin of segment driver 120 loads a 
ground or loads a negative voltage value from EIO-1 of segment 
driver 12 0 to EIO-2 of segment driver 122, indicating that the 
first 160 pixels have been output by segment driver 120 and that 
the next 160 pixels of the row may be output by segment driver 
122. This daisy- chaining is provided also for the segment 
drivers 122 to 124 and 124 to 126 by propagating either 
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ground/negative value to these segment drivers to complete the 
pixel row. Likewise, on common drivers 110 and 115 are pins DIO- 
1 and DIO-2, which are daisy-chained together such that when the 
first 120 rows of pixels enabled by common driver 110 are 
completed, common driver 115 receives the remainder of the data 
and completes pixel rows 121 through 240. The FR pin, or frame 
pulse pin, of common drivers 110 and 115 operate similarly to the 
FR pins of segment drivers 120, 122 124 and 126 and will not be 
described further. Likewise, the DISPOFF pins of the common 
drivers 110 and 115 operate similarly to the DISPOFF pins of 
segment drivers 120, 122, 124 and 126 and will not be described 
further. Common driver 110 has a CK pin which is driven from 
LLCLK signal 170 and, in a given time index, represents the 
number of rows which have been output to the LCD panel 100. The 
SHL pin of the segment drivers 12 0, 122, 124 and 126, as well as 
the SHL pin of common drivers 110 and 115 serve to indicate in 
which direction pixels representing the image are output to the 
display, whether left to right, right to left or, in the case of 
the common drivers, top to bottom, or bottom to top. 

Further, a mode pin is provided on all of the segment 
drivers and the common drivers which, when input a certain logic 
level from VSS 190, indicates a mode in which the drivers 
operate. VL 197 is shown as an input level to the SHL pins of 
the segment drivers and by its logic level indicates what 
direction the image is being output in. The physics underlying 
the liquid crystal display is well known in the art and will not 
be described so as not to obscure the invention. According to 
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the prior art, therefore, the entire bank of segment drivers 12 0, 
122, 124 and 126 is always powered-up and enabled for output. 
There is no signal or mechanism to power separately, any of the 
segment drivers. Thus, when only a portion of the panel has 
5 displayable output such as when the information device functions 
as a telecommunications device, the power consumed by the rest of 

the panel and their segment drivers is wasted. 

Figure 2 illustrates an operational diagram of a split 

screen LCD panel according to one embodiment of the invention. 
10 All pins of the segment and common drivers, input and 

control signals which toggle them as described with respect to 
; i3 Figure 1 with identical reference numbers operate similarly with 

|'y regard to this embodiment of the invention and will not be 

% i repeated. However, the invention provides for additional control 

153 by way of VCC pins on each of the segment drivers as well as 

splitting VCC into separate signals VCC1 195 and VCC2 193. Thus, 

f\l a typical segment driver circuit would need to be modified as 

rs; follows to provide for split panel LCD operation. 

^ According to the embodiment shown in Figure 2, a single 

20 64 0 by 240 resolution dot matrix LCD panel 200, which is similar 
to the 64 0 by 24 0 resolution LCD panel 100 of Figure 1, is split 

logically into a 160 by 240 size sub-panel 210 and a 480 by 240 
size sub-panel 204. By logically splitting a single LCD panel 
into two sub-panels, it is possible to save power by powering 
25 down the sub-panel of LCD panel 200 which is not being used. As 
shown in Figure 1, the DISPOFF signal powers down the entire 

panel and does not allow powering down a sub-panel (i.e., certain 
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segment drivers) of the entire panel. The power savings results 
from certain of the segment drivers no longer being clocked and 
no longer consuming power. Further power savings and probably 
the greater proportion of power savings is gained from not having 
5 to drive or toggle the states of the pixels in sub-panel 204. 

The invention provides an improved segment driver 
circuit with the capability of being enabled or powered 
independent of other segment drivers. Specifically, a VCC pin is 
provided to each of the modified segment drivers 120a, 122a, 124a 
10 and 126a. These VCC pins are the positive power rails to each 
\3 segment driver. 

=r1 As shown in Figure 2, sub-panel 202 has all 240 rows of 

jj7 pixels but occupies only 120 pixel columns. Thus, to 

; J independently operate sub-panel 202, only segment driver 120a, 

15""'" which drives the first 120 pixel columns (see description of 

| !s£i similar driver 12 0 of Figure 1) , needs to be controlled. 

JjfjJ Therefore, the invention provides control of VCC2 193 

□ coupled to the VCC pin of segment driver 120a. When VCC2 193 is 
enabled (on) , the VCC pin on segment driver 12 0a will power-on 
20 the segment driver to output pixels. When VCC2 193 is disabled 
(switched off) , the segment driver 120a is powered-down or off 
and cannot drive pixel output to the display panel . 

Likewise, another signal VCC1 195 is coupled to the VCC 
pins of each segment drivers 122a, 124a and 126a, which drive 
25 pixels on the other sub-panel 204. When VCC1 195 is on, the 
segment drivers 122a, 124a and 126a are all powered on and 
enabled to drive pixel output to the panel 2 00 (in sub-panel 
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204) . When VCC 195 is off, all of the segment drivers 122a, 124a 
and 126a are powered down and cannot drive pixels to the display 
panel. The three segment drivers 122a, 124a and 126a all utilize 
a single source for their VCC pins since, according to the 
5 embodiment, they drive the same sub-panel. 

Thus, sub-panel 202 and sub-panel 204 are capable of 
being independently powered, and thereby selected by the use of 
separate signals. VCC1 195 and VCC2 193 will be on when both 
sub-panels must be powered. One skilled in the art will 
10 recognize that a single panel may be split into as many logical 
Q sub-panels as segment drivers will allow. In this case, panel 
\J 2 00 may be split into four logical sub-panels, one for each 
j;£ segment driver, each segment driver powered by its own VCC 
gj signal. 

157 The power source VCC1 195 and VCC2 193 are controlled 

u ; from some software/hardware which selects the functionality of 
ivH the panel, and therefore, indicates which sub-panels are to be 
y powered (see power control block 660 of Figure 6) . 

Figure 3 shows the casing structure for an information 
20 device according to one embodiment of the invention. The 

information device is capable of functioning both as a cellular 
phone for telecommunications and as a PDA. The LCD panel 200, is 
split logically into sub-panel 204 and sub-panel 202* The 
information device has a top outer shell 320 and a bottom outer 
25 shell 322 as well as a top inner shell 310 and a bottom inner 
shell 312. Top inner shell 310 and its obverse side top outer 
shell 3 20 bounds and contains LCD panel 2 00 and is connected to 
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joint 3 50 about which the top information device is able to fold. 
Likewise bottom inner shell 312 with its obverse side bottom 
outer shell 322, is also able to fold about joint 350. Bottom 
inner shell 312 and bottom outer shell 322 may both contain input 
5 keys such as alpha-numeric and function keys with which a user 
can input data, make telephone calls and/or control operation of 
the information device. Top inner shell 310 has an open area 300 
which may be open aperture or some transparent panel which closed 
upon LCD panel 200, makes visible the image in sub-panel 2 04 , 
10 thus allowing monitoring of the friction for which sub-panel 202 
is intended. 

The information device is "closed" when bottom inner 
jj: shell 312 and top inner shell 310 abut one another by folding the 
4 Information device about joint 350. When the information device 
1EH is closed, the open area 3 00 closely abuts the area of sub-panel 
204 such that the image contents (pixels) on output sub-panel 2 04 
TP are visible to the user. When closed, the outer shell 320, which 
O may or may not be transparent (excepting open area 320) , covers 
sub-panel 202 which is contained in inner shell 312. Upon 
2 0 closing the information device, a switch, relay or contact 

disposed about or within joint 350 will operate to power down the 
driver (s) for sub-panel 202 while leaving the driver (s) for sub- 
panel 204 powered-up. This relay or contact will toggle the VCC 
pins of the appropriate segment drivers as discussed in Figure 2 . 

25 Thus, when the information device is closed, sub-panel 204 is 

operational while sub-panel 2 02 is disabled thereby saving power 
and screen life. This still allows the user to monitor the 
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telecommunications function of the information device. Further, 
by using one physical display rather than two separate physical 
displays, the information device saves by reducing device 
complexity and cost . 
5 As shown in Figure 3, when closed, sub-panel 204 shows 

a telephone number, a "BAT" indicator indicating the level of 
battery life in the device and a "SIG" indicator all which are 
still visible to the user. Underneath, the portion of LCD panel 
200 covered by outer shell 320, i.e., sub-panel 202, is powered 
10 down and inoperative. Thus, the telecommunications display of 
^ the information device can be viewed on a sub-panel while the 
^ information device one display is closed and data sub-panel is 
j*f powered down. 

When the information device is in the "open" position, 
15™ both sub-panels 2 02 and 2 04 are powered. In this mode, both the 
N ;; data function and telecommunications functions can be displayed 
rU on panel 200. Thus, all segment drivers are powered when the 
Q Information device is open. In this embodiment, the selection of 
individual sub-panels via software is not needed since the 
20 position of the information device makes the selection. 

Figure 4 shows a information device with two separate 

displays, according to one embodiment of the invention. 

When an information device, by design has two separate 
displays located on different physical planes, the invention 
25 provides for powering down one display, while keeping the other 
active, depending on what function is being carried out on the 
device. Shown in Figure 4 is a first LCD panel 100 and a second 
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display LCD panel 400. LCD panel 400, if it is to use the same 
controller signals as the LCD panel 100, must have an equal 
number of rows of pixels as LCD panel 100, and consequently, the 
same duty cycle. Without the same vertical resolution, the 
5 controller would need to refresh to the larger of the two 

resolutions thereby undermining bus bandwidth, memory resources 
and frame rates. 

System software and the video controller would treat 
the combination of LCD panel 100, which has a 640 by 240 
10 resolution, and LCD panel 400 with a 160 by 240 resolution, as a 
l«3 single logical panel of 800 by 240. Segment driver 420 which 
^ drives LCD panel 400 receives the first set of the input data 
\2 bits from DISPDATA signal 150 and upon filling its shift 
7; registers, propagates a daisy-chaining command to segment driver 
15M 121. Segment driver 121 is modified from segment driver 120a of 
!«* Figure 2 in that the EI02 pin is extended to EIOl output pin of 
[y segment driver 420. VSS is now connected to EI02 so that segment 
O driver 420 receives the input stream before segment drivers of 
LCD panel 100, 

20 The separate display panels 100 and 400 are controlled 

similar to the split-screen (sub-panel) embodiment described 
above for Figure 2. Each of the segment drivers 121, 123, 125 

and 127 of panel 100 and segment driver 420 is provided with 
separate VCC pins. The invention also provides a power source 
25 VCC2 493 coupled to the VCC pin of segment driver 420. When VCC2 
493 is on, the VCC pin on segment driver 420 will power-on the 
segment driver 420 to output pixels to panel 400. When VCC2 493 
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is off, the segment driver 420 is powered-down or off and cannot 
drive pixel output to panel 400. 

Likewise, another power source VCC1 4 95 is coupled to 
the VCC pins of each segment drivers 121, 123, 125 and 127, which 
drive pixels on display panel 100. When VCC1 495 is on, the 
segment drivers 121, 123, 125 and 127 are all powered on and 
enabled to drive pixel output to the panel 100. When VCC1 495 is 
off, all of the segment drivers 121, 123, 125 and 127 are powered 
down and cannot drive pixels to the display panel. The three 
segment drivers 121, 123, 125 and 127 all utilize a single signal 
for their VCC pins since, according to the embodiment, they drive 
the same sub-panel. 

Thus, display panels 100 and 400 are capable of being 
independently powered, and thus, independently selected. VCC1 
495 and VCC2 493 will be on when both display panels must be 
powered. 

Figure 5 is a system diagram of a computer system in 
which a dual LCD panel display system according to one embodiment 
of the invention may be utilized. 

Figure 5 shows well known elements of a computer system 
such as a host CPU 520, a shared memory 510 and a display 
controller 530. In this embodiment, LCD display controller 530 
drives and controls a primary graphics LCD display panel 54 0 and 
a secondary LCD panel 550. Display controller 530 provides the 
signals shown in Figure 4 such as DISPDATA 150. Specifically, 
display data 53 5 of Figure 5 corresponds to DISPDATA 150 of 
Figure 4 and control clocks 537 of Figure 5 refer to all other 
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controller signals, such as FLM 180 which are provided to the 
LCD. Primary graphics LCD display panel 540 and secondary LCD 
panel 550 are shown as single blocks in Figure 5, but include all 

necessary segment drivers and common drivers, as well as internal 
5 input lines and dividers, as shown in Figure 4 to enable output 
to the actual LCD panels. 

Shared memory 510 services both host CPU 520 and LCD 
display controller 530 by way of an address bus 524. Address bus 
524 carries memory addresses of shared memory 510 to/from CPU 520 
10 and display controller 530. Data bus 526 is capable of sending 
M and receiving to either the CPU 52 0 or the display controller 
^ 530. Data bus 526 delivers raw data to the LCD display 
j^t controller 53 0 from which display controller 53 0 can generate 
! fl actual display data 535 which are pixels to be output on LCD 

o 

15; panels 540 and 550. Control bus 528 is used to control the flow 
U of information from shared memory 510 which is delivered over 
fy data bus 526. A bus control (handshake) line transmits request 
Q and grant pairs to arbitrate use of the address, control and data 
bus between CPU 520 and display controller 530. 
20 CPU 52 0 is a central processing unit, such as the Intel 

Pentium^ processor and is capable of processing information 
according to code delivered to it by software or hardware through 
data bus 526, address bus 524 and control bus 528. The 
structural detail and functioning of CPU 520 as well as shared 
25 memory 510, display controller 530, address bus 524, data bus 526 
and control bus 528 are well known to one reasonably skilled in 
the art of computer systems and will not be described further. 
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Figure 5 shows a key feature of the invention which is 
power control block 560. Power control block 560 may be composed 
of multiplexers, switches, and transistors and is implemented in 
accordance with the specifications of CPU 520 and system 
5 architecture. Power control block 560 centrally controls the 
selection and thus, powering of primary LCD panel 54 0 and 
secondary LCD panel 550 through the use of selector lines 5 62 and 
564. Power control block 560 drives selector line 562 active 
when secondary LCD panel 550 is to be enabled for output. If 
10 both primary display panel 540 and secondary LCD panel 550 are to 
be enabled for output, then power control block 560 will also 

"ess" 

activate selector line 564, such that the primary graphics 
f! display panel 540 will also be enabled for output. In the case 
^ where the user or software only requests that secondary LCD panel 
IB 550 be enabled but not primary LCD panel 540, the power control 
M ; block 560 will deactivate selector line 564. 

f|| The signals VCC1 495 and VCC2 493 of Figure 4 may 

p originate directly from selector lines 564 and 562 , respectively. 

When selector lines 564 and 562 dictate that both panels 540 and 
20 550 are to be enabled for output, VCC1 495 and VCC2 493 of Figure 

4 will be enabled. Likewise, when only secondary LCD panel 550 

is to be enabled, selector line 564 can enable VCC2 4 93 and 

disable VCC1 495 , thereby powering down the primary graphics LCD 

display panel 540. 

25 CPU 520, when instructed that only the 

telecommunications function of the information device is to be 

used, will send a command to power control block 560. A 
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transistor- implemented switching mechanism or multiplexer will 

then drive selector line 562 active, while inactivating selector 

line 564, The switching mechanism or multiplexer (s) are capable 

of necessary control signals from the CPU in response to a change 

in function of the information device. The selector lines are 

independently switched on/off within the power control block 

allowing more control over power usage. 

Figure 6 is a system diagram of a computer system in 

which a dual LCD panel display system according to one embodiment 
of the invention may be utilized. 

Where a split-screen LCD panel embodiment is desired, a 
system similar to that shown in Figure 2 may be equipped so that 
selector lines 662 and 664 control enabling of certain segments 
by providing signals VCC1 195 and VCC2 193, respectively (see 
Figure 1 and associated description) . For instance, when both 

selector lines 662 and 664 set high both VCC1 195 and VCC2 193, 
all four segment drivers and, consequently, both sub-panels 643 
and 645 will powered. When VCC2 193 is set high (by selector 
line 662) and VCC1 195 is set low, only segment driver 120 and 
consequently, sub-panel 645 will be powered. Within power 
control block 660, the selector lines 662 and 664 are 
independently switched using transistor or multiplexors upon 
receiving commands from CPU 520 regarding device function. 

Power control block 660 which generates the signals on 
selector lines 662 and 664 is coupled to host CPU 520 and 
consists of components similar to those shown in and described 
for Figure 5. Further, CPU 520, shared memory 510, address bus 
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524, data bus 526, control bus 528 and bus control handshake 529 
operate similar to their counterparts shown in and described for 
Figure 5 and will not be repeated. LCD display controller 630 of 

Figure 6 may be slightly different from counterpart controller 
5 53 0 in that controller 63 0 has only one physical display to drive 
(as opposed to two) and thus, may not require the 
hardware/software complexity of controller 53 0 of Figure 5. 

While the present invention has been particularly 
described with reference to the various figures, it should be 
10 understood that the figures are for illustration only and should 
,«* not be taken as limiting the scope of the invention. Many 

changes and modifications may be made to the invention, by one 
!*f having ordinary skill in the art, without departing from the 
? spirit and scope of the invention. 
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CLAIMS 



What is claimed is : 

^1 . In an information device having a CPU, display 
controller and a display panel, said display panel split 
logically into sub-panels, an apparatus comprising: 

a plurality of segment drivers coupled between said display 
panel and said display controller, said segment drivers receiving 
input data from said controller, said segment drivers translating 
said data into pixels displayable on said display panel; and 

a power control block coupled to said CPU and to said 
segment drivers to disable a first power source which powers down 
a first set of said segment drivers, said powering down disabling 
a first set of sub-panels of said display panel from outputting 
pixels, said power control block disabling said first power 
source upon receiving a command from said CPU that said first set 
of sub-panels are to be powered down, said information device 
functioning as one of a cellular communications device and a 
personal digital assistant, said first set of sub-panels 
displaying information relevant to said personal digital 
assistant function, further wherein said display panel includes a 
second set of sub-panels displaying information relevant to said 
cellular communications function. 
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2 . An apparatus according to claim 1 wherein said power 
control block disables a second power source which powers down a 
second set of said segment drivers, said powering down disabling 
a second set of sub-panels from outputting pixels, said power 
control block disabling said second power source upon receiving a 
command from said CPU that said second set of sub-panels are to 
be powered down. 

3 . An apparatus according to claim 2 wherein said first 
power source and said second power source are independently 
switched by said power-control block to enable outputting of 
pixels on said first set of sub-panels and said second set of 
sub - pane Is, respect i ve ly . 

4 . An apparatus according to claim 1 wherein said 
information device has a normally open latch, said power control 
block to disable said first power source when said latch is 
closed. 

5. In an information device having a CPU, display 
controller, and two display panels, an apparatus comprising: 

a first set of segment drivers coupled to said display 
controller to receive as input a first set of data, said first 
set of segment drivers translating said first set of data into 
pixels output on a first of said display panels; 
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7 a second set of segment drivers coupled to said display 

8 controller and said first set of segment drivers to receive a 

9 second set of data, said second set of segment drivers 

10 translating said second set of data into pixels output on a 

11 second of said display panels; and 

12 a power control block coupled to said CPU and to said first 

13 and second set of segment drivers to disable a first power source 

14 which powers down said second set of segment drivers, said 

15 powering down disabling said second display panel from outputting 

16 pixels, said information device functioning as one of a cellular 
17 a communications device and a personal digital assistant, said 
18 \I second display panel displaying information relative to said 
19 |I personal digital assistant function, further wherein said first 
20 J display panel displaying information relevant to said cellular 
21^ communications function. 

i y 6 - An apparatus according to claim 5 wherein said power 

2U control block disables a second power source which powers down 

3 said first set of segment drivers, said powering down disabling 

4 said first display panel. 



1 J 7. An information device having a single display panel 

2 logically split into a first and second sub-panel, said device 

3 comprising: 
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a top shell including a top inner shell and a top outer 
shell, said top outer shell on the opposing side of said top 
inner shell, said top inner shell containing said display panel; 

a joint coupled to said top shell for folding said device; 

and 

a bottom shell coupled to said top shell through said joint, 
said bottom shell including a bottom inner shell and a bottom 
outer shell, said bottom outer shell on the opposing side of said 
bottom inner shell, said bottom shell having an open area, 
wherein said open area leaves visible said first sub-panel and 
hides said second sub-panel when said device is closed about said 
joint, wherein when said device is closed, a first power signal 
is disabled to power down said second sub-panel and a second 
power signal is enabled to power said first sub-panel, said 
information device functioning as one of a cellular 
communications device and a personal digital assistant, said 
second sub-panel displaying information relevant to said personal 
digital assistant function, and said first sub-panel displaying 
information relevant to said cellular communications function. 



8. An information device according to claim 7 wherein when 
said device is open, said first signal is enabled to power said 
second sub-panel and said second power signal is enabled to power 
said first sub-panel. 
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1 9 . An information device according to claim 7 wherein said 

2 information device is capable of performing a certain function 

3 when closed about said joint, said function monitored through 

4 said open area. 



1 ^10. An information device having a two separate display 

2 panels, each display panel on separate physical planes, said 

3 device comprising: 

4 a top shell including a top inner shell and a top outer 
S% shell, said top outer shell on the opposing side of said top 
6JJ inner shell, said top inner shell containing both said display 
7"^ panels ; 

8'?*r a joint coupled to said top shell for folding said device; 

9; s and 

10:;^ 1 a bottom shell coupled to said top shell through said joint 

lift: including a bottom inner shell and a bottom outer shell, said 

12n bottom outer shell on the opposing side of said bottom inner 

13 shell, said bottom shell having an open area, wherein said open 

14 area leaves visible said first display panel and hides said 

15 second display panel when said device is closed about said joint, 

16 wherein when said device is closed, a first power signal is 

17 disabled to power down said second display panel and a second 

18 power signal is enabled to power said first display panel, said 

19 information device functioning as one of a cellular 

20 communications device and a personal digital assistant, said 

21 second display panel displaying information relevant to said 
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personal digital assistant function, and said first display panel 
displaying information relevant to said cellular communications 
function. 



11. An information device according to claim 10 wherein 
when said device is open, said first power signal is enabled to 
power said second display panel and said second power signal is 
enabled to power said first display panel 
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ABSTRACT OF THE INVENTION 

An apparatus for conserving power in information 
devices with dual functions. A single display panel is logically 
split into two sub-panels. Each sub-panel can be powered up or 
down separately as is required by the function of the device. 
The display panel has a plurality of improved segment drivers 
which are provided power signals enabling the set of segment 
drivers corresponding to a sub-panel to be separately powered. 
In systems with two separate display panels, each of the panels 
may be powered up or down by the use of similar improved segment 
drivers as necessary. 
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thereof or more than one year prior to the original application, that the same was not in public use or on 
sale in the United States of America more than one year prior to the original application, and that the 
invention has not been patented or made the subject of an inventor's certificate issued before the date of 
the original application in any country foreign to the United States of America on an application filed by 
me or my legal representatives or assigns more than twelve months (for a utility patent application) or six 
months (for a design patent application) prior to the original application. 

I acknowledge the duty to disclose all information known to me to be material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 1 19(a)-(d), of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified below any 
foreign application for patent or inventor's certificate having a filing date before that of the application on 
which priority is claimed: 

Priority 

Prior Foreig n Application^) Claimed 



(Number) (Country) (Day/Month/Year Filed) Yes No 



(Number) (Country) (Day/Month/Year Filed) Yes No 



(Number) (Country) (Day/Month/Year Filed) Yes No 



I hereby claim the benefit under title 35, United States Code, Section 1 19(e) of any United States 
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provisional application(s) listed below 



(Application Number) 



Filing Date 



(Application Number) 



Filing Date 



I hereby claim the benefit under Title 35, United States Code, Section 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, 
United States Code, Section 1 12, 1 acknowledge the duty to disclose all information known to me to be ' 
material to patentability as defined in Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the national or PCT international filing date of 
this application: 



(Application Number) Filing Date (Status - patented, 



pending, abandoned) 



(Application Number) 



Filing Date 



(Status -- patented, 



pending, abandoned) 
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APPENDIX A 



William E. Alford, Reg. No. 37,764; Farzad E. Amini, Reg. No. 42,261; William Thomas Babbitt, Reg No 39 591- 
Carol F. Barry, Reg. No. 41,600; Jordan Michael Becker, Reg. No. 39,602; Lisa N. Benado Reg No 39 995- ' ' 
Bradley J. Bereznak, Reg. No. 33,474; Michael A. Bernadicou, Reg. No. 35,934; Roger W.Blakely Jr Reg No 
25,83 1; R. Alan Burnett, Reg. No. 46,149; Gregory D. Caldwell, Reg. No. 39,926; Andrew C. Chen Reg No 
43,544; Thomas M. Coester, Reg. No. 39,637; Donna Jo Coningsby, Reg. No. 41,684; Florin Corie Reg No 
46,244; Dennis M. deGuzman, Reg. No. 41,702; Stephen M. De Klerk, Reg. No. 46,503; Michael Anthony 
DeSanctis, Reg. No. 39,957; Daniel M. De Vos, Reg. No. 37,813; Sanjeet Dutta, Reg. No. 46,145; Matthew C 
Fagan, Reg. No. 37,542; Torek N. Fahmi, Reg. No. 41,402; George Fountain, Reg. No. 37,374; James Y Go Reg 
No. 40,621; James A. Henry, Reg. No. 41,064; Libby N. Ho, Reg. No. 46,774; Willmore F. Holbrow III Reg No 
41,845; Sheryl Sue Holloway, Reg. No. 37,850; George W Hoover II, Reg. No. 32,992; Eric S. Hyman Reg No 
30,139; William W. Kidd, Reg. No. 31,772; Sang Hui Kim, Reg. No. 40,450; Walter T. Kim, Reg. No 42 731- Eric 
T. Kmg, Reg. No. 44,1 88; George Brian Leavell, Reg. No. 45,436; Kurt P. Leyendecker, Reg. No. 42 799- Gordon 
R. Lindeen III, Reg. No. 33,192; Jan Carol Little, Reg. No. 41,181; Robert G. Litts, Reg. No. 46,876; Joseph Lutz 
Reg. No. 43,765; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. § 10 9(b)- Paul A 
Mendonsa, Reg. No. 42,879; Clive D. Menezes, Reg. No. 45,493; Chun M. Ng, Reg. No. 36,878; Thien T Nguyen 
Reg. No. 43,835; Thinh V. Nguyen, Reg. No. 42,034; Dennis A. Nicholls, Reg. No. 42,036; Robert B. O'Rourke ' 
Reg. No. 46,972; Daniel E. Ovanezian, Reg. No. 41,236; Kenneth B. Paley, Reg. No. 38,989; Gregg A Peacock ' 
Q Reg. No. 45,001; Marina Portnova, Reg. No. 45,750; William F. Ryann, Reg. 44,313; James H. Salter Reg No ' 
yj 35,668; William W. Schaal, Reg. No. 39,018; James C. Scheller, Reg. No. 31,195; Jeffrey Sam Smith'Reg No 
y 39,377; Maria McCormack Sobrino, Reg. No. 3 1,639; Stanley W. Sokoloff, Reg. No. 25, 128; Judith A Szepesi 
fij Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No. 25,129; John F Travis Reg 

No. 43,203; Joseph A. Twarowski, Reg. No. 42,191; Tom Van Zandt, Reg. No. 43,219; Lester J. Vincent Reg No 
SJ 31 ' 460; Glenn R Von Tersch > Re §- No - 41 >364; John Patrick Ward, Reg. No. 40,216; Mark L. Watson Reg No 
tS5 46,322; Thomas C. Webster, Reg. No. 46,154; and Norman Zafinan, Reg. No. 26,250; my patent attorneys and 
Firasat Ah, Reg. No. 45,715; Justin M. Dillon, Reg. No. 42,486; Thomas S. Ferrill, Reg. No 42 532- and Raul 
— Martinez, Reg. No. 46,904, my patent agents, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP with 
; offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, telephone (3 10) 207-3800 
and Alan K. Aldous, Reg. No. 3 1,905; Edward R. Brake, Reg. No. 37,784; Ben Burge, Reg. No. 42,372- Jeffrey S ' 
Draeger, Reg. No. 41,000; Cynthia Thomas Faatz, Reg No. 39,973; John N. Greaves, Reg. No 40 362- Seth Z 
i 11 Kalson, Reg. No. 40,670; David J. Kaplan, Reg. No. 41,105; Peter Lam, Reg. No. 44,855; Charles A Mirho Reg 
fy No. 41,199; Leo V. Novakoski, Reg. No. 37,198; Thomas C. Reynolds, Reg. No. 32,488; Kenneth M. Seddon Reg 
Q No. 43,105; Mark Seeley, Reg. No. 32,299; Steven P. Skabrat, Reg. No. 36,279; Howard A. Skaist, Reg No ' 
g 36,008; Gene I. Su, Reg. No. 45,140; Calvin E. Wells, Reg. No. P43,256, Raymond J. Werner Reg No 34 752- 
Robert G. Winkle, Reg. No. 37,474; Steven D. Yates, Reg. No. 42,242; and Charles K. Young, Reg. No 39435- my 
patent attorneys, of INTEL CORPORATION; and James R. Thein, Reg. No. 3 1,710, my patent attorney with full 
power of substitution and revocation, to prosecute this application and to transact all business in the Patent and 
Trademark Office connected herewith. 
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I verily believe the original patent to be wholly or partially inoperative: 

by reason that the patent claims less than I had a right to claim in the patent. The claim or claims will be partly 
inoperative in failing to protect against infringement of all embodiments of my invention. Thus, I hereby indicate a 
desire to seek broadened claims as indicated in the Preliminary Amendment filed herewith. I also hereby affirm that this 
reissue application was filed diligently upon discovery of the following errors 

The errors arose in the prosecution of the original application which resulted in the issuance of the patent. The 
attorney prosecuting the original application failed to appreciate the scope of the invention, and thus, limited the claims 
as indicated below. 

The error arose without any deceptive intention on my part. 

I further acknowledge my duty to disclose information which is material to the examination of the application 
under 37 CFR§ 1.56. 

Specifically, in claim 1, the phrases "plurality of segment drivers" (column 9, line 7), is unnecessary. 



Full Name of Sole/First Inventor Charles R. Simmers 



Inventor's Signature Date 

Residence Phoenix, Arizona Citizenship USA 

G (City, State) (Country) 

H Post Office Address 2541 E. Amberwood Drive 

rU Phoenix, Arizona 85048 
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Title 37, Code of Federal Regulations, Section 1.56 
Duty to Disclose Information Material to Patentability 



(a) A patent by its very nature is affected with a public interest. The public interest is best 
served, and the most effective patent examination occurs when, at the time an application is being 
examined, the Office is aware of and evaluates the teachings of all information material to patentability. 
Each individual associated with the filing and prosecution of a patent application has a duty of candor and 
good faith in dealing with the Office, which includes a duty to disclose to the Office all information known 
to that individual to be material to patentability as defined in this section. The duty to disclosure 
information exists with respect to each pending claim until the claim is cancelled or withdrawn from 
consideration, or the application becomes abandoned. Information material to the patentability of a claim 
that is cancelled or withdrawn from consideration need not be submitted if the information is not material 
to the patentability of any claim remaining under consideration in the application. There is no duty to 
submit information which is not material to the patentability of any existing claim. The duty to disclosure 
all information known to be material to patentability is deemed to be satisfied if all information known to be 
material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office 
in the manner prescribed by §§1.97(b)-(d) and 1 ,98. However, no patent will be granted on an application 
in connection with which fraud on the Office was practiced or attempted or the duty of disclosure was 
violated through bad faith or intentional misconduct. The Office encourages applicants to carefully 
examine: 

(1 ) Prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) The closest information over which individuals associated with the filing or prosecution of 
a patent application believe any pending claim patentably defines, to make sure that any material 
information contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to 
information already of record or being made or record in the application, and 

(1 ) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a 
claim is unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term 
in the claim its broadest reasonable construction consistent with the specification, and before any 
consideration is given to evidence which may be submitted in an attempt to establish a contrary 
conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the 
meaning of this section are: 

(1 ) Each inventor named in the application; 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the 
application and who is associated with the inventor, with the assignee or with anyone to whom there is an 
obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 
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